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1.INTRODUCTION
Twitter was first built in October 2006 and has grown very rapidly which by 2012 reached more than 200 million users [1] . Nowadays, Twitter has the maximum number of users among the other microblogging services. Therefore it has become a new platform for most businesses and marketers to do marketing in an interactive and dialogic way and share information with their consumers [2] .
Furthermore, having a huge number of users in Twitter and rapid growth of this number on a daily basis and the fact that most of tweets and user profiles are public, these reasons have drawn researcher's interest to conduct more researches and analyse Twitter feeds [3] [4] [5] . Twitter feeds has been analysed for many purposes and in various fields of science including politics, business, human health, news media, marketing etc. The numbers of research carried out on Twitter are increasing gradually due to the importance of this platform on having massive amount of data from various geographic places.
In general, Twitter plays a major role in marketing development that many companies have taken benefits of this medium for enhancing marketing policies. For instance, according to Guglielmo (2009) cited in [6] Dell Inc. produced $6.5 million in profits by using Twitter accounts in 2009 in orders for accessories, personal computers and software. Another example is Zappos which is a clothing and fashion company uses Twitter regularly in order to generate and manage customer relationship through having more than 1,200 conversations per month with their customers. Moreover, a company like Tiny Prints has increased its position in search ranking by 47% through using Twitter [7] .
Most approaches face difficulties due to the limited Tweet feed which is provided freely by Twitter. The Twitter APIs offer limited amount of Tweet feeds so when a user attends to retrieve data repeatedly, he/she will encounter rate limit problems. Moreover, lack of having a concrete algorithm for analyzing the sentiment of Tweets in c# leads to having accuracy problem while applying sentiment analysis. In order to overcome these problems, a new approach is used to combine two Twitter APIs that can retrieve maximum amount of recent and real time Tweets available freely by Twitter company. In addition, two lists of positive and negative opinion words or sentiment words for English are used in order to perform an accurate sentiment analysis. Positive list contains 2006 positive words and negative list contains 4783 negative words. Therefore, sentiment of the Tweets will be determined based on the existence of these words in the Tweets. The aim of the project was to develop a desktop based application that can help marketing staff in Heriot-Watt University to analyse Tweets related to the university and can help in course marketing.
The application is developed by c# programming language. In this application, Twitter search API and Streaming API are combined together so that maximum available Tweets related to a search keyword will be retrieved to the application. The retrieved Tweets will be displayed in a chronological order from oldest to newest. The paper is organized as following: chapter two of the report contains a literature review on how twitter has been used and analysed as a tool for marketing purposes. In the third section, the approach and design required for the project is identified. Section five of this paper describes the details of implementing various analysis. Finally, fifth section contains a conclusion for the project.
2.ROLE OF TWITTER IN MARKETING
Increasing use of Twitter and participation of users from all around the world have increased number of brands to have an active account in Twitter and connect with their consumer. According to [1] there are more than 100 million active users that Tweet frequently and there are 250 million Tweets per day. Therefore, brands have a great opportunity to find and communicate with their consumers and share new information. According to [8] there are two main factors that business value and use Twitter as a communication platform for marketing, having a huge audience size and user attention.
Since Twitter is a conversational platform, it provides the opportunity for both brands and consumers to have a dialogic environment for exchanging information between them which is very useful for both side. Dickey and Lewis (2009) cited in [6] believes that using Twitter for marketing is relatively faster, less expensive and geographically unbounded as compared to other marketing platforms. Moreover, [9] predict that 73% of companies that use Twitter for marketing purpose will increase their activities.
According to [2] there are four main purposes of contributing Twitter as a marketing tool:
• Research in marketing and generating feedback for brands • Branding , publicity, and reputation management • Creating network with businesses • Provide customer service and managing customer relationship Therefore, Twitter platform can be used by any kind of companies or organisations including universities. For instance, Heriot-Watt University can take the advantage of Twitter in various ways; firstly for spreading information about new courses, events, university's current position, seminars etc. secondly, Twitter can be used for establishing a good relationship with students and public. Thirdly, Heriot-Watt University can use twitter to get general sentiment of public concerning the university in general and particular courses. Finally, this platform can be used of advertising purposes.
However, on the difficulty of identifying the contents of the Tweets and choosing those which are related to marketing, [10] conducted a research to choose Tweets that involve possible data related to any company and categorize the Tweets into two group depending on whether they refer to a company or they describe a different subject which is not related to any company. Finally it was difficult to be accurate and efficient in distinguishing between the Tweets which were referring to a company and the ones which were not. [10] indicated that complexity of identification and grouping of Tweets is due to some reasons:
• Tweets are formed from short text (maximum 140 characters) which is more difficult as compared with long texts.
• Most of the users tend to write using informal writing style.
• Using poor grammatical structure and unfamiliar vocabularies.
Therefore, analysing and grouping of Tweets cannot be always very accurate; however, they are still very efficient methods that help in making new decisions giving directions.
The usefulness of Twitter as a marketing tool might differ among the companies depending on size and popularity of the company, since big companies naturally will have more followers as compared to smaller ones. [11] conducted a research in order to examine whether Twitter can be used for determining marketing strategies of Small and Medium-sized Enterprises (SMEs). This research carried out in order to clarify three main points
• How Twitter is used by SMEs for marketing strategies • Investigate the importance and restriction of Twitter as a marketing tool for SMEs • Future plan of the SMEs in using Twitter for improving marketing strategies.
The researchers used a qualitative-exploratory methodology and conducted over a sample of five Romanian and British SMEs. The findings indicated that Twitter is one of the most useful tools that can be used and relied on by companies to contact and listen to their consumers in order to share information and affect their idea. However, companies should not rely completely on Twitter and use it as the only communication tool with consumers.
In order to assess the role of Twitter in building relationship between companies and consumers, [12] performed a study on business accounts in Twitter in order to check whether these businesses use Twitter for interacting and communicating with their consumer. The study analysed 1000 business Tweets which were chosen from 5.245 business accounts. The results indicated that business Tweets were mainly used for two purposes, a large portion of Tweets was posted for spreading news updates about business(mostly through providing a link), the other large portion were used for interacting and engaging with users individually, which was usually in a form of conversation to provide customer services. In addition, a portion of the Tweets of the companies were used for announcement including new offers or deals, events and job opportunities.
In order for the companies to have a continuous good relationship with their consumers or followers, every company need to specify some individuals or a group in order to continuously interact with them. [13] conducted a research in order to investigate how Twitter is used by corporations in term of communication and a tool for building relationships. The study analysed the Twitter profiles of 47 companies and worked on creating a guideline to improve practitioner's knowledge about using Twitter more effectively for communication. In addition, the study concentrates on the use of Twitter by people who practice public relations in order to create effective and long-term relationship. After a content analysis which has been done on the Tweets of the corporations, the data indicated that companies were using Twitter in order to communicate with publics. Moreover, the two most significant features which indicate having a relationship between companies and consumers were trust and control mutuality. The Tweets showed that the companies want to create a mutual relationship with consumers through providing a friendly dialogic atmosphere.
Stock markets are among the other markets which take advantages of Twitter platform for developing their marketing strategies. [14] carried out a study in order to predict the behaviour of some stock market indicators through analysing posts from Twitter. The study analysed a huge collection of random Tweets of a six month period, it measured hope as a positive and fear as a negative mood and compared it with the stock market indicators such as Dow Jones, VIX, S&P 500, and NASDAQ to find the relation in between. Finally, there were a negative correlation between the Tweets and other stock market indicators such as Dow Jones and NASDAQ; however, the research indicated that most of the Tweets had a positive correlation with VIX. Therefore, the stock markets can be predicted by investigating the emotions of users in Twitter. From the researches, it can be stated that Twitter can be used for marketing in three main ways. Firstly it can be used to enhance brand-consumer relationship as of changing information and ideas between them. Secondly it can be used for marketing new products by brands. Finally it is a very important tool in a way that people's sentiment can be analysed about a particular product, subject or behaviour.
Therefore, marketing staff in Heriot-Watt University are able to enhance relationships with students and public through providing a conversational media by using their Twitter account. This can be achieved by answering questions, giving directions, providing required information etc. In addition, these accounts can be used for marketing and advertising available courses in the university and drawing public's attention toward the courses.
3.PROPOSED METHODOLOGY FOR DATA COLLECTION FROM TWITTER
Concerning our application, it is working based on two RESTful Twitter APIs, Twitter Search API which belongs to REST API and public streams in Streaming API. The main reason for choosing these two APIs in developing our application and not the other available APIs is that both of them allows user to search for their required keyword(s) in public Tweets. They provide Track parameter so that users will be able to search for specific Tweets. In addition, the two APIs retrieve Tweets from public Twitter corpus rather than focusing on individual accounts. The concept of working of these APIs which will be used in developing the application is the same which is retrieving public tweets. However, they differ from each other based on the publishing date of tweets.
When a user enters a keyword(s) in the application, the keyword(s) will be used as the track parameter for both Twitter search API and Streaming API. Best practice is to enter maximum 10 keywords since Twitter Search API accepts limited number of keywords. However, developers can separate the keyword source for the Streaming API, for instance, declaring constant keywords internally in the codes or providing a separate textbox for entering keywords for Streaming API since capability of track parameter of Streaming API is better than Search API as it accepts up to 400 keywords.
Figure.1. Proposed approach for developing the application
The result table of the application will be updated every time Streaming API fetches a new Tweet. As it was mentioned earlier, several analysis will be performed based on the results table, such as word frequency analysis, user analysis and sentiment analysis. In addition, in order to perform top five user sentiment analysis, sentiment and user analysis needs to be performed in advance. Moreover, the results of both APIs can be exported to a spread sheet file before performing sentiment analysis and after. If results are saved after performing sentiment analysis the spread sheet file will contain sentiment of authors as well. 
3.1.Integration of Both Search and streaming APIs
In order to get a vast amount of Twitter feeds which will consist of recent and up to date Tweets, it is recommend for developers to use both Twitter search and Streaming APIs while developing an application. Therefore in developing our application, both Twitter search API and streaming API are integrated to get the maximum number of Tweets possible.
Twitter search API is one of the earliest API of Twitter which is specialised for carrying out searches concerning recent tweets. It provides an index containing recent tweets rather than complete index of all tweets. Therefore, the index of tweets provided by Twitter search API contains tweets of last 6-9 days. Developers cannot use This API to find Tweets older than 9 days [7] .
Twitter streaming APIs are among the most powerful APIs that Twitter provides for developers. Streaming APIs are a set of APIs that helps in providing global stream of Tweet data for developers. Twitter streaming APIs retrieves real-time Tweets rather than recent Tweets; this makes Streaming APIs different from Twitter search API [15] 
4.AUTHORS ANALYSIS ON THE RETRIEVED RESULTS

4.1.Abstract Word Frequency Analysis
One of the main functionalities provided in the application is word frequency analysis. This function counts the frequency of the words repeated in the retrieved Tweets and it will give a general idea to users on what are the most repeated words by public. Therefore, by applying this functionality to the retrieved results, users will get an overview on what people are mentioning and discussing the most. After performing this function, users will see a table consist of the words and their frequency of repeating. In addition, users can find location of any word in the retrieved Tweets by just double clicking the required word. When a user double clicks on any word in the wordlist, the Tweet(s) will be highlighted that contains selected word. This might help marketing staff for identifying the purpose of usage of a particular word. 
4.2.User Frequency Analysis
User frequency analysis helps marketing staff and user perform some analysis on the users of the retrieved Tweets. The function will list author names in a descending manner based on number of tweets an author has tweeted. Through using this functionality, user will be able to check who are the authors that are Tweeting the most about a specific keyword such as HWU. The result of this function will be a table containing author names and their frequency of repeating in the results table.
In addition, users are able to highlight Tweet(s) of a particular author by just double clicking on the author name in the user frequency table. This will help users of the application to understand how a particular author thinks about a specific keyword(s).
4.3.Sentiment Analysis
Sentiment analysis is one of the main functionalities of this application which will be used to classify tweets based on sentiment of people which may be positive, negative or neutral. Users can determine how public thinks about a specific keyword such as HWU. In order to apply this functionality to the application, two lists of positive and negative opinion words or sentiment words for English are used. Positive list contains 2006 positive words and negative list contains 4783 negative words [17] . Therefore, when a user clicks on sentiment analysis button, every Tweet in the result table will be checked whether it contains a word from positive or negative word lists. If a Tweet contains a positive word exist in the positive word list, the background color of the Tweet will change to Green, if a Tweet contains a negative word exist in the negative word list, the background color of the Tweet will change to red. Finally if a Tweet does not contain any word from the positive and negative word lists, its background color will remain in white. However, determining sentiment analysis of the Tweets only using these two word lists is not sufficient for an accurate sentiment analysis. It is recommended to have multiple tools working together to determine sentiment of Tweets in order to achieve more accurate results 
4.4.Top Five User's Sentiment Analysis
After performing sentiment and user frequency analysis in the application, users will be able to see a chart that contains sentiment of top five users that have Tweeted the most in the retrieved results. This function can be applied after making sentiment and user frequency analysis. The chart will visualize sentiment of top five users in user frequency analysis. 
4.5.Exporting the Results into spreadsheet
Users of this application will be able to export the results obtained by the application to a spreadsheet for further analysis. Moreover, results can be exported before and after applying sentiment analysis, if results are saved after performing sentiment analysis the spreadsheet file will contain sentiment of authors as well.
5.CONCLUSION
The application provides some functionality such as retrieving the Tweets related to the university and enable users to make several analysis such as sentiment analysis, user frequency analysis, word frequency analysis etc. Thus, in order to listen to a vast amount of Tweets related to HeriotWatt University and getting public mood concerning the university in general or some particular department, this application can be used.
The application which is introduced in this Paper enables HWU marketing staff to retrieve recent (6-9 days old) and real-time Tweets from Twitter data based on keyword(s) that will be specified by the staff while starting the search process. Afterwards, the results obtained by the application can be analysed by some functions provided in the application. For instance, user frequency analysis can be used to determine the users who are Tweeting the most about HWU or any other particular keyword and this function will help marketing staff check how a particular user thinks about their specified keyword in the search. Moreover, sentiment analysis can be used to check the sentiment of the users and the results can be displayed in a chart showing the sentiment of top five users that have Tweeted the most about the specified keyword(s).
In conclusion, the developed application can be used by marketing staff in HWU In order to improve the marketing policy of the university through getting public mood and information concerning the university from Twitter.
